CHAPTER 9

WORK BREAKDOWN
STRUCTURE

9.1 INTRODUCTION is used to structure development activities, to iden-
tify data and documents, and to organize integrated

The Work Breakdown Structure (WBS) is a meangeams, and for other non-technical program

of organizing system development activities basethanagement purposes.

on system and product decompositions. The sys-

tems engineering process described in earlier chaf¥VBS Role in DoD Systems Engineering

ters produces system and product descriptions.

These product architectures, together with assocoD 5000.2-R requires that a program WBS be

ated services (e.g., program management, systerastablished to provide a framework for program

engineering, etc.) are organized and depicted in and technical planning, cost estimating, resource

hierarchical tree-like structure that is the WBS.allocation, performance measurement, and status

(See Figure 9-1.) reporting. The WBS is used to define the total
system, to display it as a product-oriented family

Because the WBS is a direct derivative of the physitree composed of hardware, software, services,

cal and systems architectures it could be considdata, and facilities, and to relate these elements to

ered an output of the systems engineering processach other and to the end product. Program offices

It is being presented here as a Systems Analysare to tailor a program WBS using the guidance

and Control tool because of its essential utility forprovided in MIL-HDBK-881.

all aspects of the systems engineering process. It

Architecture WBS WBS Elements
System System
Air Vehicle 1000 Air Vehicle :
] —> ] —> 1000 Aircraft Subsystems
Aircraft Subsystems 1000 Aircraft Subsystems
l l 1610 Landing Gear
Landing Gear System 1610 Landing Gear System

Figure 9-1. Architecture to WBS Flow
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The program WBS is developed initially to define WBS — Benefits

the top three levels. As the program proceeds

through development and is further defined, proThe WBS allows the total system to be described
gram managers should ensure that the WBS ithrough a logical breakout of product elements into
extended to identify all high-cost and high-riskwork packages. A WBS, correctly prepared, will
elements for management and reporting, whileccount for all program activity. It links program
ensuring the contractor has complete flexibility toobjectives and activities with resources, facilitates
extend the WBS below the reporting requirementnitial budgets, and simplifies subsequent cost

to reflect how work will be accomplished. reporting. The WBS allows comparison of vari-
ous independent metrics and other data to look for

Basic Purposes of the WBS comprehensive trends.

Organizational: Itis a foundation for all program activities, includ-

The WBS provides a coordinated, complete, anéhg program and technical planning, event sched-

comprehensive view of program management. ltle definition, configuration management, risk

establishes a structure for organizing systenmanagement, data management, specification

development activities, including IPT design, preparation, SOW preparation, status reporting

development, and maintenance. and problem analysis, cost estimates, and budget
formulation.

Business:

It provides a structure for budgets and cost esti-

mates. It is used to organize collection and analy3.2 WBS DEVELOPMENT

sis of detailed costs for earned value reports (Cost

Performance Reports or Cost/Schedule Controrhe physical and system architectures are used to

System Criteria reporting). prepare the WBS. The architectures should be
reviewed to ensure that all necessary products and

Technical: services are identified, and that the top-down struc-

The WBS establishes a structure for: ture provides a continuity of flow down for all

tasks. Enough levels must be provided to identify
» |dentifying products, processes, and data, = work packages for cost/schedule control purposes.
If too few levels are identified, then management
» Organizing risk management analysis andvisibility and integration of work packages may
tracking, suffer. If too many levels are identified, then pro-
gram review and control actions may become
» Enabling configuration and data managementexcessively time-consuming.
It helps establish interface identification and
control. The first three WBS Levels are organized as:
Level 1 — Overall System
» Developing work packages for work orders and  Level 2 — Major Element (Segment)
material/part ordering, and Level 3 — Subordinate Components (Prime
Items)
» Organizing technical reviews and audits.
Levels below the first three represent component
The WBS is used to group product items for specidecomposition down to the configuration item
fication development, to develop Statements ofevel. In general, the government is responsible for
Work (SOW), and to identify specific contract the development of the first three levels, and the
deliverables. contractor(s) for levels below three.
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DoD Practice system typically consists of the prime mission
product(s) delivered to the operational customer.
In accordance with DoD mandatory procedures imThis part of the WBS is based on the physical
DoD 5000.2-R and common DoD practice as esarchitectures developed from operational require-
tablished in MIL-HDBK-881, the program office ments. It represents that part of the WBS involved
develops a program WBS and a contract WBS foin product development. Figure 9-2 presents a
each contract. The program WBS is the WBS thasimple example of a program WBS product part.
represents the total system, i.e., the WBS that
describes the system architecture. The contradthe “enabling product” part of the system includes
WBS is the part of the program WBS that relateghe products and services required to develop,
to deliverables and tasks of a specific contract. produce, and support the end producii{b)s part

of the WBS includes the horizontal elements of
MIL-HDBK-881 is used by the program office to the system architecture (exclusive of the end prod-
support the systems engineering process in develcts), and identifies all the products and services
oping the first three levels of the program WBS,necessary to support the life cycle needs of the
and to provide contractors with guidance for lowerproduct. Figure 9-3 shows an example of the top
level WBS development. As with most standardghree levels of a complete WBS tree.
and handbooks, use of MIL-HDBK-881 cannot be
specified as a contract requirement. Contract WBS
Though WBS development is a systems engineeA contract WBS is developed by the program office
ing activity, itimpacts cost and budget professionin preparation for contracting for work required to
als, as well as contracting officers. An integrateddevelop the system. It is further developed by the
team representing these stakeholders should lentractor after contract award. The contract WBS
formed to support WBS development. is that portion of the program WBS that is specifi-
cally being tasked through the contract. A simple
example of a contract WBS derived from the
program WBS shown in Figure 9-2 is provided by
A program WBS has an end product part and afigure 9-4. Figure 9-4, like Figure 9-2, only
enabling product part. The end product part of théncludes the product part of the contract WBS. A

WBS Anatomy

Level 1 System
Air Vehicle
Level 2 10
Level 3 Air Frame Propulsion Fire Control Etc. >
11 1.2 1.3 1.n

Figure 9-2. Program WBS — The Product Part (Physical Architecture)
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: Aircraft Systems WBS
Level 1 Aircraft System (MIL-I-)IIDBK-881)

Level 2 |

) SE/ Peculiar Common . . Initial

Air Program System Training Data Support Support Op/Site Industrial | |gpares and

Vehicle Mgmt T&E Equipment Equipment Activation Facilities Initial

Repair

Parts

Airframe DT&E Equipment  Tech Pubs  Test and Test and Sys Construc-

- . Measurem’'t  Measurem’t  Assembly, tion/Conver- i
Propulsion OT&E Services Engrg Data Equipment ~ Equipment Installation sion/Expan- (Specify by
Application Software Mockups Facilities Support and sion Allowance

Data Support Support Checkout List,
System Software T&E and and St Equipment  Grouping
P Support Manage- Handling Handling on Site Acquisition  or H/W
Com/Identification ; ;
Naviqation/Guid Test ment Data Equipment  Equipment  Contractor or Mod Element)
avigation/Guidance Fadilities Data Tech Support /-intenance
Central Computer Depository Site
Eire Control Construction
Data Display and Controls Site/Ship
R Vehicle
Survivability Conversion
Reconnaissance
Automatic Flight Control
Central Integrated Checkout
Antisubmarine Warfare Level 3
Armament
Weapons Delivery
Auxiliary Equipment

Figure 9-3. The Complete Work Breakdown Structure

complete contract WBS would include associateds used to organize and identify contractor tasks.
enabling products, similar to those identified inThe program office’s preliminary version is used
Figure 9-3. The resulting complete contract WBSo develop a SOW for the Request for Proposals.

Level 1 Fire Control
Radar Level 2
Receiver Transmitter Antenna Radar S/W Level 3

Figure 9—-4. Contract WBS
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9.3 DESIGNING AND TRACKING WORK WBS Dictionary

A prime use of the WBS is the design and trackingds part of the work and cost control use of the
of work. The WBS is used to establish what workWBS, a Work Breakdown Dictionary is developed.
is necessary, a logical decomposition down to worleor each WBS element a dictionary entry is pre-
packages, and a method for organizing feedbaclkared that describes the task, what costs (activi-
As shown by Figure 9-5, the WBS element isties) apply, and the references to the associated
matrixed against those organizations in the com€ontract Line Iltem Numbers and SOW paragraph.
pany responsible for the task. This creates cogkn example of a level 2 WBS element dictionary
accounts and task definition at a detailed level. lentry is shown as Figure 9-6.

allows rational organization of integrated teams

and other organizational structures by helping

establishwhat expertise and functional supportis9.4 SUMMARY POINTS

required for a specific WBS element. It further

allows precise tracking of technical and otherr The WBS is an essential tool for the organiza-
management. tion and coordination of systems engineering

Work Breakdown Structure
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Figure 9-5. WBS Control Matrix
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CONTRACT NUMBER
Index Item No. 2 WBS Level 2 F33657-72-C-0923
WBS Element WBS Title Contract
A10100 Air Vehicle Line Item:
. . 0001, 0001AA, 0001AB, 0001AC, 0001AD
Date Revision No. |Revision Auth  Approved 0001AE. 0001AF. 0001AG. 0001AH
Chg ) ) )

Specification No. [Specification Title:
Prime Item Development
Specification for AGM 86A Air Vehicle/

Airframe

689E078780028

Element Task Description

Technical Content:
The Air Vehicle element task description refers to the effort
required to develop, fabricate, integrate and test the
airframe segment, portions of the Navigation/Guidance
element, and Airborne Development Test Equipment and
Airborne Operational Test Equipment and to the integra-
tion assembly and check-out of these complete elements,
together with the Engine Segment, to produce the
complete Air Vehicle. The lower-level elements included
and summarized in the Air Vehicle element are:
Airframe Segment (A11100), Navigation/Guidance
Segment (A32100), Airborne Development Test
Equipment (A61100), and Airborne Operational Test
Equipment (A61200).

MPC/PMC
A10100

Cost Content — System Contractor

The cost to be accumulated against this element includes
a summarization of all costs required to plan, develop,
fabricate, assemble, integrate and perform development
testing, analysis and reporting for the air vehicle. It also
includes all costs associated with the required efforts in
integrating, assembling and checking our GFP required to
create this element.

Cost Description
Work Order/Work Auth

See lower level
WBS Elements

Applicable SOW Paragraph
3.6.2

Figure 9-6. Work Breakdown Dictionary

processes, and it is a product of the systems

engineering process.

Its importance extends beyond the technicat
community to business professionals and con-
tracting officers. The needs of all stakeholders
must be considered in its development. The pro-
gram office develops the program WBS and a
high-level contract WBS for each contract. The
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contractors develop the lower levels of the
contract WBS associated with their contract.

The system architecture provides the structure
for a program WBS. SOW tasks flow from this
WBS.

The WBS provides a structure for organizing
IPTs and tracking metrics.
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